Agrobacterium tumefaciens-mediated transformation as a tool for insertional mutagenesis in medicinal fungus Cordyceps militaris.
Cordyceps militaris is an insect-born fungus with various biological and pharmacological activities. The mutant library of C. militaris was constructed by improved Agrobacterium tumefaciens-mediated transformation (ATMT), for the ultimate identification of genes involved in isolate degeneration during fruiting body production. Successful transformation of C. militaris JM4 by A. tumefaciens AGL-1 carrying vector pATMT1 was performed, with efficiency in the range of 30-600 transformants per 1×10(5) conidia. Acetosyringone (AS) supplement in C. militaris ATMT was not necessary during either precultivation or cocultivation. The transformation procedure was optimised based on the ratios between donor A. tumefaciens and recipient conidia, and pH value of cocultivation media. The integration of the hyg gene into C. militaris genome was determined by PCR and Southern blot analysis, suggesting that 67-88% resulting transformants in cultivation conditions with or without AS were inserted by T-DNA and 55-80% were single-copy. Special mutants with altered phenotypes and growth potentials were characterised. The efficient TAIL-PCR approach was established for identifying T-DNA flanking sequences from C. militaris mutants. The successful construction of the mutant library indicated the usefulness of this approach for functional genetic analysis in this important fungus.